We study two-body B ( With the form factors in QCD models, we calculate that
I. INTRODUCTION
Through the b → ccd(s) transition at quark level, the B decays are able to produce the cc bound states like J/ψ; particularly, the hidden charm tetraquarks to consist of ccqq ′ , such as X 0 (3872), Y (4140), and Z + c (4430), known as the XY Z states [1] . For example, we have [2, 3] B(B − → J/ψK − ) = (1.026 ± 0.031) × 10 −3 ,
where X 0 c ≡ X 0 (3872) is composed of ccuū(dd), measured to have the quantum numbers
On the other hand, the B − c decays from the b → cūd(s) transition can also be the relevant production mechanism for the cc and ccqq ′ bound states. However, the current measurements have been done only for the ratios, given by [4, 5] 
where f c,u are the fragmentation fractions defined by f i ≡ B(b → B i ). In addition, none of the XY Z states has been observed in the B c decays yet.
From Figs. 1a and 1d, the B → M c M decays proceed with the B → M transition, which is followed by the recoiled M c = (J/ψ, X 0 c ) with
as the matrix elements of M c |cγ µ (1 − γ 5 )c|0 . Unlike J/ψ as the genuine cc bound state, while the matrix element for the tetraquark production is in fact not computable, X 0 c is often taken as the charmonium state in the QCD models [6] [7] [8] . In this study, we will extract
(1) to examine the decays of 
respectively, where
G F is the Fermi constant, V ij are the CKM matrix elements, and a 1,2 are the parameters to be determined. In Eq. (3), the decay constant, four momentum vector, and four polarization (f M (c) , q µ , ε µ * ) are defined by
while the matrix elements of the B → (M, J/ψ, X 0 c ) transitions can be parametrized as [8] 
) with i = 0, 1, 2 are the form factors.
III. NUMERICAL RESULTS AND DISCUSSIONS
In our numerical analysis, we use the Wolfenstein parameterization for the CKM matrix elements in Eq. (3), given by V cb = Aλ 2 , V ud = V cs = 1 − λ 2 /2, and V us = −V cd = λ, with [2] (λ, A, ρ, η) = (0.225, 0.814, 0.120 ± 0.022, 0.362 ± 0.013) .
The parameters a 1,2 , decay constants and form factors, adopted from Refs. [10, 11] , [2, 12] , and [8, 13] are as follows:
(a 1 , a 2 ) = (1.05
where the form factors correspond to the reduced matrix elements derived from Eqs. (3) and (5), given by The momentum dependence for F BM 1 (q 2 ) from Ref. [13] is taken as 
where the values of f (0) = (V (i) (0), A (i) (0)) and σ 1,2 in Table I are from Refs. [8] and [14] , respectively. Our results for the branching ratios of Table II .
From Table II 2), we extract that
which can be useful to determine the experimental data, such as that in Eq. (2).
For the B → X 0 c (π, K) decays, the results are given in Table III Table III are also supported by the SU(3) and isospin symmetries, respectively. With the form factors adopted from Ref. [8] , we calculate that decay modes our results QCD models
+4.87 1 We thank the authors in Ref. [8] for the useful communication. −2 is due to the both negligible electron and muon masses, of which the numerical value is close to those from Refs. [14, 15] . Note that by taking
as the theoretical input in Eq. (2), we derive that
which agrees with the above theoretical prediction. For the τ mode, which suppresses the phase space due to the heavy m τ , we obtain B(B Fig. 2 , our results can be compared to the recent studies on the semileptonic B c cases in Refs. [17, 18] for the XY Z states.
IV. CONCLUSIONS
In sum, we have studied the 
